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2 0 0 2 — 



0 9 2 3 7 1 




MmwM&mn-hmiz. f e s i a i Nfc*iaj*&^s*H8tt*mj*e>&s 

HI 3 ] M!E$K^'l$«Ki, Fefe-69~85 S i & 5 ~ 1 

Ht#3C4] ^«t«ttt**T'6Ji©lif»<Z)^ilrtteW:7 nmfitTOS: 
£&#$Ci:-r£ff^l> 2*fe«3|B^©Sii^|Slt^o 

>j#e.^5M!E^bx^;^-*U X 1 0 3 e r g/cmtefe§rt 

m#T% 6 ] «m4K«tti(fTi3jvid:, ^ammft so-soon m&mm 

Xlt, ^?®ffi3#o. 6IlmgTt^S-i:&#l^i:t5iMli6;v^l/5 0^^ 
•f 1 «8B*©Slft«*«B«8K#. 

tC, ^&<£:%Fe, S i&t>*A 1 fc^l" 5 (N 2 ) 
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^2002-092371 ™ 

/J>fe<i:%Fe, Si&tfAimtStt^ (N 2 ) #*&^tf* 

[0 0 0 1] 
[0 0 0 2] 

ft*©A-Fr-fx^8tt (hdd) m<Dmm.mmmmiz&mt<ftT^z>M% 

«3«&£fcfc*y^-*£IS»*&:ft#i3»:#5£ (longitudinal recording) 

3^feMa*iTv%*. z<Djf$;T*te. %.timm%>tc.v <D%&m®&z'Mto sfc&ic. 
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^ ^|^2 0 0 2 — 0 9 2 3 7 1 9 

[0 0 0 3] 

fit, »^*ttCD#o**ttJ6jRKufc-e©<*«©«^**Ku • 
[0 0 0 4] 

IH^t^^; (perpendicular recording) V^#Kl'%>SBI$^<5 3 

[0 0 0 5] 

$tlTV>-5 (##I$CIR : S.Iwasaki, Y.Nakamura and K.Ouchi : IEEE Trans. Ma 
gn. MAG-15 (1979) 1456) „ 

Z.<D&m&mi*> N i F e-£^HCf^£*l5A°-vn-f^&SV^*F e S i A 
1 12 h**©j|g|&**ttH>C o Z r N b«CE>MK«r^9jl 
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fife 



002-0 92371 



66-C 740 (1983) ) „ 
[0 0 0 6] 

[0 0 0 7] 

vV« : Atsushi Kikukawa, Yukio Honda, Yosiyuki Hirayama, and Ma 

saaki Futamoto:IEEE Trans. Magn. , Vol 36, NO. 3, SEP(2000) 2402) . 

1-288835) o 
[0 0 0 8] 
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0 0 2-0 9 2 3 7 1 ^ 

Vf & - m £ & S 3 £ jb^m 3 tiT v\ s , 
[0 0 0 9] 

& < Sri: # «TIB ftSlft«l*IB«aK«s©»3ft*«s £ £ £ & B 65© 

A < mtt s ^ ^ # wfc*M*e«*#©»3Bi« ftiWR-r s ^ ^ & s ft® 

[0 0 10] 

mm -kM®:tz>frto 
t<iMtmwmmmt.*m*.+ mmmm^mn^mit, FesiAiN^iuas 
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^ 0 0 2 — 0 9 2 3 7 1 ^ 

[0 0 11] 

^(Dmum^mmm^it. mm^mfst>mtmw.mmmt ^m^tc 2111 
^mmm^n^miz, Fes iAiNtezmmzm-t&mm&ttnzm^zz. 

[0 0 12] 

. Al ^5~i 0M^%^ti^ti^-rsrt^*bVA o 

[0 0 13] 

*&m®mi&m$mMm<*Ki3^r\t. ±m<DmftMm*m-*z f e s i a 1 

[0 0 14] 

Sfc, tmttilt&X&feMtt. fCl^ftOt^f'J S/Xfti»J:y#6tl* 
Mi^tfbx^;v^-ji)U X 1 0 3 e r g/cm^rasrt^tt 

So 

)|S£#0. 6 nmm^5rtl:Mit5. 
[0 0 15] 
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^ 1^2002-092371 ^ 

[0 0 16] 

m±^m^nr^mummmt^m^x^^mw:mm l mmmi^<Dmm.^mz^ 

_hiC, 4>&<£%Fe, S i&tfA 1 fc-^f 5##£:> Mil (N 2 ) 

w ?s ffi & m v * x m m * z> x m x & § z. t z # a & „ 

[0017] 

i^^ > r-s«#t> ^it (n 2 ) fix*^ti^m&xxzm^xj&m-tz>x.n 

[0 0 18] 

m±Km^ntc.mummmt^m^x^^mw.m^mmmi^(Dm^mmKi5^ 

X. ^<tfeFe, SiMAimtStMfc, MiH (N 2 ) #X&^tf 
^m&tf* L . m^MJg * 2 0 0 °C «T £ b fc*#0:lC ftriBi$C^'ffiai£r t) 

[0 0 19] 

t^mmt. mm (n 2 ) x^^ti^m^is^^mxh, mwumzzo o°c 
^m^jc^A-rs^ (n 2 ) xxz&ti^m&jfxammitmw-t&z. 

£X% mm&MfI*>M*:M$.'?£F e S i A 1 N tpCDNtf)^^ («■?■%) 
£*UC<J: U> l^ct;>fX#fi5:WFe S i A 1 Nfr 6>jQs 
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[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

S#2&. R^(D#affi#^S>&S««2 aJilC, fl«2 a HMftZttft 

mm. 2 a « , r ? a, . # y $. r=. iz^ai?^ i/^x # ^ 
tII2bn i*ffi-e«<ft:itr, ittt&tb, f§fc^l£#JK, «»&io:& 

^<Z)j:e)J&^#§:afct-^'Slt^i:bT^ NIP, NiTa, NiAl, 

<fc Vf^t53t^t5o 
[0 0 2 3] 
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ffifE# 2 0 0 3-3 0 



^ ^2 0 0 2-0 9 2 3 7 1 ™ 

[0 0 24]. 

« % T;i/$^^A»«^©^la^?t'l4JC^tlfea«2 a _LfC, N i Pjg, N i T 
ajf> N i AIM* i T il^^£ttll2 b «r^bfe%(Z>^ 

v^rt^fbiy^Lv^ 

[0 0 2 5] 

5 0 4 2 4 ##flg) . 
[0 0 2 6] 

SfH±*«lftjttfeJ:tf*iJ^* (CSS : Contact Start Stop) d£/MD*J5K£ L 
[0 0 2 7] 

tiffiSfT^lStt, If^5O~5OOnmCD%0T% FeSiAlN^S 
e S i A 1 Nrnzm^ZZtT*. «W-?n>f^t>^ h^©MilJC^ 
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^ 4Bp2 0 0 2-0 9 2 3 7 1 ^ 

■FeTaC^FeTaN^HIlCi^Xiittt^tS^i:^ ZV>£$ 

[0 0 2 8] 

^©FeSiAlNiii, F e £ 6 9 ~ 8 5 S i & 5 ~ 1 0 ®^%. 

A 1 £5~1 Ojg-^%, N£5~l 1 M^/o^M^M 

3©FeSiAlNlS, _tSa©mj&tf)^H^&, nmfflt-^-©tt»M 

□ 

[0 0 2 9] 

£(D$K^£^#*>Ji3(Z)3t®ffl£ (Ra) 0. 6nmKra5. 
rCD«C^tt^*Jt>M3T*li. F e S i A 1 NH?:±gB©j: "5 ^sfflEfci^S ZL i: 

[0 0 3 0] 

dODF eSiAl N|g&, X/^V # U > ^{Cffl V^ & tl^-fe > # X b 2nd fcf- 
i'fflMfiiiStiS F e S i A 1 ^ - ^ >y h (MM) <Dffi.f&£.. 

f?yA-ftKMAi*ftZ>^m (N 2 ) tfxhTJiziy (Ar) #x fc-^trtgiir 

#x c^vfrstf:*) #©^t (n 2 ) ^©ititiimsr^t', ±m<?>m 

HfttFe, Si, Al, N^tl^^M^ro&^Sr^^Rrfg^&^o 
[0 0 3 1] 

®2& % Fe s i a i&&<Dm&t.mmmz ftikm msitFe 
s i a i^±0^7Xi^Wim^^> i )^ ^y#xh*7Ti?miw-? (pi) ^ 

(#m) ttftv^tf, g&frr^t (Ms) (HJjjHrD kMg<&£ 0 — 

fg2tf>tr-# (P2) T'fclU Stt*! (#■) fcH>^4£< ( 
Ms) te.mzH$<&Z> 0 

bf^ot, S2tf>t?-* (P2) jfi^^Sr^-rtl^ (P 
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i) zv^mmmit (Ms) iim^mM®ttnzm2>z£tfm%T*&z> 0 

[0 0 3 2] 

^->5f^b mm om®.*^ fg2<z>tr-? (P2) af^^m m 

it«, Fe 81i6 si 9i0 Ai 9i4 (IB) £U r©*-^^t«^t±B® 

^tf^rpfiDMii (N 2 ) ^©tftSJt&aS^TX^y^&ff^i:, «t«tt©F 
e S i AlNK^&*S«l»tt«*r"feJf 3««#&*l«. 
dCDa^^*©S5R (N 2 ) #X<Z>ffiA&£. FeSiAlNiCM^tt 

, -^-^is©w«K:a&«^&, a-£2f*#©SBfc (n 2 ) 

S^htCi: »J, FeSiAl N|R(Z>j|B«S:8W3e«IS©ttii'e-il»^*J6^"* * 
[0 0 3 3] 

j:«©a^35f^©i«*&F total , «Ea^^*©aai (n 2 ) #x 

©#tf>^fi£F N2 i:b. a^5!f:*©»*F total fi * (N 2> ^®«* 

F N2 ©ttF M2 /F total fc*fcS*fttf, FeSiAl NK©fflJ*#-|*ttK:fc 

[0 0 3 4] 

F N2 /F total = 0%©»«k, 

F e 83.0 Si 8.9 A1 8.1 
F N2 /F total =5 °/ o(Z) ^ 

F e 79.1 Si 8.1 A1 8.5 N 4.3 
F N2 /F total =1 0%©«#. 

Fe 75.2 S1 9.2 A1 7.6 N 8.0 (M ^° /o) 
F N2 /F total =1 5%©»*, 

Fe 72.9 Si 7.8 A1 8.5 N 10.8 

[0 0 3 5] 
X*/l/df- (E) 

l|2^flSX*;i/^~ (E) <0*«)^f«tfeMi-*^ ±IS©FeSiAl 
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0 0 2 — 



0 9 2 3 7 1 




N&SrM^fc*-^ ffi®Mm&fefc^*fr#- (E) lilX10 J erg/cm J 

F N2 /F total = 1 5%Cf JStSF e S i A 1 Nl^CDi^, M 
^S^^bx^;i/^~ (E) S2Xl0 2 erg/cm 3 m 
[0 0 3 6] 

©-e&s^ej, (/am) > mmmt (ms) &&ci^<, ^tifem^^sr 

SrH^i-^^il^T'^So mm&5 0-5 0 0 nm<Z)$gatC^T^i® 

If^ot, r©J:-5^tife^SffiS:^fe^ttafi*^M3lcj:y. IS® 

[0 0 3 7 ] 

z.<?>$kM&mn-hm3\*. ^amm^m-tast.. mmm&mtt-hM3izmm 

Sfefc, rCD«attt»tr , &Ji3K:MV^&*lH5Fe S i AlNKtt, 1. 3Tg± 
[0 0 3 8] 



1 2 
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^2 0 0 2-09 2 3 7 1 ^ 

ic&5„ -eziT% wm®.Mft*>M s <Dffimi&fc (Ms) Rnm^t>^ti^mM, 

[0 0 3 9] 

m<Dfflm*ft$Z. So rODT^SSilbTtt, #KHB£3 ft* 

V%#, Cr. Ti, CrTi, N i P WM^^rfc^t, Zl 

ft&©W«^fe3&STa»S:MV%ft«, m^tt^#T^m©J^i!fli$:l^ihi-S^i: 

[0 0 4 0] 

mnmrnm* it, mitm^m^m^K^mm^\^izm^sLt=.^m^.unx^>n 
^h^Mn^^Kmrnt^mKm^vni^mmmM (hep : hexa«o 

nal closest packed structure) C o C r ##38 fcJB ^ & 

ft*„ ZlCCoCrMlttWlt &£K:|£l5Tte©7B*fc»aB&%<©T?&o 

[0 0 4 1] 

CoCr ^^ffi^CD^Mi: btSt CoCr (C r < 2 5 a t %) , C 
oCrNi, CoCrTa, CoCrPt, CoCrPtTa, CoCrPtB 
^<DC o C rJHWitf £ft* D 

mtlsT, O, SiO x , Fe, Mo, V, Si, B, Ir, W, Hf\ Nb, 
[0 0 4 2] 

±IB<Z>CoCrm^^©3S^ffiMM> CoPt, CoPd 

, FePt*©iiafttC«*lfe#»^ •eft&Sr«tjfiH'fb't*fc«)tCB, N, 
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MtP dM«*tt&-&fc«&MJM®MKM. *fett£*i&©#«K:B, 
N, O, Zr, S i O^SraSaubfetKOfeaifflWe**. 
[0 0 4 3] 

tt&CDflk 2M££J«ft&±©^M#^T*&oT ; & e fcv% 0 
[0 0 4 4] 

£<Z>T«USWU m««J»4«CCoCp*Sfc«tt«»T?*n«, Ti> Ta. 
Ru, Cu, Pt, Rh, Ag, Au*(D#7fi3fcfr&fcS&M#tt^ -tl&lC 

#ic m&mmm 4 # c o p t , c o p d , FePt ^(omm^mmcmntc: 
M#5t> 2b&wzmmmz&tig>mmmT-&zm&Ki,z. c-si, sin, s 

iO, PdSiN, AlSiN^i^, MSa«»4 ©ft3ffi» • ffS^W*i«l 

[0 0 4 5] 
[0 0 4 6] 



1 4 



ffill^ 2 0 0 3 - 3 0 




2002—092371 



^m^^hmm^mmznm^^^wMm^Av^m. 

v haxrtv xmtzMLxtt&imnLfrytmx', mmikommzmmzi&f&'t z 

[0 0 4 7] 
[0 0 4 8] 

C/ULC) 12t, ^2J:(C*Httt££*r&Jf3 
[0 0 4 9] 

dtl&LC/ULC 1 2~»2^JRS1 5», fcHC»o Tf2#I3 

*l, LC/ULC 1 2~^2^Itl 5#^Pt Iftttfc^ASttfcHftS:*** 

tC&oTV^. f bt, LC/ULC12-l2^15^{Cli, ^tf>P*lg& 
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[0 0 5 0] 

ja^lCtS!tt£*l#V-F (Rill) t&S^f-^ 2 3tt^^>A-2 1 <D_h§i$ 
j£^tC|g^e>^iTtaSax^-^2 2C*fLTMl^SB«StiTy ~ F (TO) t& 
2 4l«S^« (Ha**) £ *i T ftr fH^ -V > A - 2 1 

w&m3e©KS5K«fc'r*fe«)©s^9rsM©B!«, 2 5«ai* (n 2 ) 

[0 0 5 1] 

> F e 83.8 S i 8.2 A1 8.5 fc***®* b 2 7 «C|«IS*lT V> 

ft$>&fo2*ffi%.<Dum. mm. mm (2 5°o ~2 o o°c<Dmm®umK& 

[0 0 5 2] 

0tIW#t5VX7n-3> h D - 5«&WIt5N 2 ^f^ilI«»* 3 3 
fc, Ar^iitiS 2&tJ!N 2 ^^ilIW3 3JCU<f 3 1 
^S«WJi^fcArMO!N 2 ^?:^bIi^W3 1 & 
2 1 WJC-SttfrtSa^tf^te* 3 4 UK «fe »J =f£/£3ftTV>5 

o 

[0 0 5 3] 

4 £Iglfr£i*<5££K: «fc »;> ^-v>^-2 l i*nc#A2;ft£N 2 ;tf:*£: A r IS* 
&^^^x*^N 2 ^x©^fii:b&mM©^*i:bic^3S > rsrii^«r|gJc^ 
£„ -*UCJ; >J> Ji|3©««ltt3ft*I , feM3©jfiafiS;S:Ji3*Ufc«SHW'eFe, Si 



1 6 
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, Al, N^*l^*lGDj§^°/o 3 ZtfuSMfcteZo 

fcttTV**. LC/ULC 1 2«il 5#40^S, R&TS 

[0 0 5 4] 

® Fe 83.8 Si 8.2 A1 8.5 * V h 2 7 U f2 

[0 0 5 5] 

*t\ S^^LG/ULC 1 2a#AU, I0LC/ULC12fi5:» 

©sifis^2 o o-cj^T^j&sieicms^boo, r©3gif&imi 3^ 

[0 0 5 6] 

dCD®C^a#I*>M3 fejaiR-r-BlgHCB:; Ar0$ifflW3 2^N2^ 

M>U£, F N2 / F total ^ S 0 /^ 1 5%CD*HT?gfcSlt*ll*, F e S i A 1 
N1©M%, F ©79.1 s is, 1 A1 8,5 N 4.3 F e 72. 9 S 1 7.8 A 
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1 8.5 N1 0.8 (^ 0 /°) 
[0 0 5 7] 

[0 0 5 8] 

^±0DX@^TbfeS#:2§:, SlLC/ULC12AiIU ^0LC/ 
ULC 1 2^&^A$y ffi-to 

Mtt&f l £ SBt & d £ & T*H Z> „ 
[0 0 5 9] 

®4&tm5{C^irig5i^@£MV^ B«t©^7^SS^e)^5lft2± 

f N2 / f total & 5 %, i o %, 1 5 %t.^t^^m^<Dmm^mnt>m 

HSSMl~3 0^i:bfeo F N2 /F total =0%<^§lirC^T%i#|B|- 
[0 0 6.0] 

^#C0>^M}|fi3 R a : <0. 3 n m 
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f&WkM&MQM^m : < 1 X 1 0 ~ 7 1 o r r 

A r tfX^m%!>M&. : < 1 p p m . 

: 6 0 s c c m 

±JSX& : 0. 7 P a 

N 2 ^X^*Jt (F N2 /F total ) : 0%, 5%, 10%, 15% 

mMsmfi%ma>mB : 3 0 0 n m 

^#ep*U«&# : 6 0 0~1 0 00Oe 

#£P^# : 8 0 0 s e c 

&mm<Z>ttn : #~jK:v7nm 
[0 0 6 1] 

F e S i A 1 NJR©«^«fi*, 5?x«=Hfr3fe#*riS« (PHISICAL 
ELECTRONICS*±§g, PHI-660) fcMV^T^Jfeft^WttKl J: U tfo fe.. *fW*** 
M<Z>JB* (C) #«flJ&&A r -f # U >^tc «k y*»Wv ^wto~ *t 

2 2 0 0 e voiSffl^^D77>f;i/&iifbfe 0 - 

So 

( 1 ) MfriSMtt^fs 

*U^*JEE : • 1 0 k V 

: 2 0 0 n A 

8 0 X 7 4 # m . 

(2) Ar>ft>^>^';vmry^ 
iOM«J£ : 1 k V 
*/1y#y>^»tK: 1. 0 nm (SiOgili) 
*Ay*y S/^IMC : 3 0 nm (Si 0 2 &J|tjt) 

[0 0 6 2] 

±ffiK!T#e)nfe*J6«l~3at)fjtili!«**l^n©«»K:oV%T, 8&C**ffi 
SrMLfc. 8tf£«tiu MfrttftSttfttf- (VSM:I9ft?tt«BHV-8 5 
) SJBv^. ^©M^M^«:®6~|§I9tc^fo dft&CDHJcfev^M:, g# 2 

1 9 mSE# 2003-3031573 



e 
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[0 0 6 3] 

H6~H9ICJ:*ttf, WWl-SW, FeSiAlNW«©NOW# 
[0 0 6 4] 

HifeMl~3©^®J|fiSRa^ -eft-^ftO. 60, 0. 53, 0. 3 
4T*fe*;> V%Tft©fWc£V^%Ra£0. 6 n mPXrK.WM?Z> - ^ 

[0 0 6 5] 

tSfftbt, ^K^fr^M©Ttc^mffi®^mWfc^#T^M«l^i: bfc 
ft *VJn $ v *tt£4H* £ KKflltttm ft *Uf b T fW S ft * «JM K « 

, ^m^-mm^mm^mm^mmKm<^^^^^^^>-- bfc#o 



2 0 
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[0 0 6 6] 

jc^bv^e^ Ell 0lc^M^X©lj^£:^-rs o rcDifcffifcMv^te:, 
[0 0 6 7] 



E = 



' Ajf 2 K u h ** 2 ^ 
2k M s — + = — 

V J 



°o 2 



[0 0 6 8] 

k u : mmm^m^mm 

h : Ut^tt^fT*)M.©Jl^ 
A : 3£#l^$t 
e Q :5i*>Jt^y^f 

[0 0 6 9] 

il~3 <Dm^B£fefc3L*)l*c-lZ 1 X 1 0 3 e r g/ c m^TT'fe *J , it 
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^2 002-092371 ^ 
^M©S^E^-ffcX^;V^-li7 X 1 0 4 e r g/cm 3 l?*>o^. 
ftCt^U 2/* ft* J: y»&*l*3W^«IE5fe^bx*^/^-tt 1 X 1 0 3 e r 
[0 0 7 0] 

S&#=t>f /I/, 4 4 te^ft*^* ^, 4 5 h\ 4 6 ttMR#f»# 

fe^fHb&MR'sy K (Magnetic Resistance Head) ^fl^T, TMOMfe^t ■ 
[0 0 7 1] 

lft;>fXNiii©l^ff 

x\£yx*>Fm: mmn^mL s 9 0 s ma^) 

^f-f 7f^^S5 : GUZ I KttlSRWA 2 5 5 0 + + m&&) 
WK^V K (GMRa*; F) : 

h5y^H (Tw) 0. 2 5j»m 
t'W 7s?±M%.mn ': 2 2. 5 5 mm 
5** *#EPKi&K : 4 2 0 0 r pm 
[0 0 7 2] 

bT#e>tl-5^X^^ 1~1 0 OMHz©iHt*ttIfflbfe„ 

[0 0 7 3] 

>K (BG) V>*/7,'rh>J -YXX^? h;i/T*feSo 



2 2 
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[0 0 7 4] 
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